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(54) Glass paste composition 

(57) A glass paste composition contains: 

(A) glass powders (B) a binder resin; and (C) at 
least one organic solvent selected from a ketone, 
an alcohol and an ester which has property that the 
normal boiling point is 100 to 200°C, and the vapor 
pressure at 20°C is 0.5 to 50 mmHg. 

A plasma display panel is produced by a method 
which comprises 

coating the glass paste composition on a base film 

to form a film forming material layer; 

transferring the film forming material layer formed 

on the base flm to a glass substrate; and 

baking the transferred film forming material layer to 

form a dielectric layer on the surface of the glass 

substrate. 
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Hptailed U Pgnr^roori in 

. ^ co^ition and more specifically, to a glass paste composition wh,ch can 

bea^SS" F* 1 isadiagramtypically 

Much atterrton has been recenUy ^ 
sho^ngthesectionofanACpfasn*^^^ 

1 and 2denote glass substrates which are arranged to to* i each ^otn* to the glass substrate 1 . 5 

substrates 1 and 2 and the barriers 3. Reference numeral 4 e neld ^ each cel.. 7 a dielectric layer 

^address etoctmde 1b<ed to the +m J JSlSK^rtS.p.*^^"^^^ 
formed on the surface of the glass substrate 1 to ^J™^J*^ ered ^ as thick as 20 to 50 pm. for example. 
Sumtdde. for example. The dielectric ! a ^^^ i ^^Sos«ion (glass paste composition) con- 
To form the dielectric layer 7. *T SIS I coSdon *e surface of the glass substrate 1 by a 

Thecoating film for obtaining thefrtm forming ^^^J^a^el needs to be around 1.3 to 2.0 
The thickness of the film « ^wemti^a^duction in the thidmess of the layer ca**d 

the thickness of the dielecUfclayerJtobeto^^^ 

bytheremo^oftheorganic.T«rten^ 

one-time application is ca. 15 to 25 pm predetermined value, the glass paste wmpo- 

'^^^^^^^^^^^'^^^ 
brightness) in PDP. b transferred to the surface of the film forming material layer 
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"blocking phenomenon" hereinafter) and the transfer film cannot be unrolled. 

To eliminate this problem, it is conceivable that a low-boiling organic solvent is used to prepare a glass paste com- 
position so as to reduce the amount of the residual solvent contained in the film forming material layer as much as pos- 
sible. 

5 However, the low-boiling organic solvent is generally inferior in affinity with glass powders, and agglomerates of 

glass powders are readily produced in a glass paste containing such organic solvent. Consequently, film defects such 
as striped coating traces, craters, pinholes or the like caused by the agglomerates are produced in the film forming 
material layer formed by coating the glass paste composition containing the agglomerates of glass powders on the base 
film. 

io A glass sintered body (dielectric layer) formed by baking the fflm forming material layer formed by coating a glass 
paste containing a low-boiling organic solvent is liable to be whitened due to the residual small air bubbles, whereby the 
dielectric layer does not have sufficient transparency (light transmittance). 

The present invention has been made in view of the above circumstances, and it is a first object of the present 
invention to provide a quick-drying glass paste composition which can remove almost all the contained solvent (for 
15 example, the content of the solvent after drying being reduced to 0 to 1 wt%) under low-temperature and short-time dry- 
ing conditions (for example, at 50 to 1 10°C for 1 to 10 minutes). 

A second object of the present invention is to provide a glass paste composition which does not contain agglomer- 
ates of glass powders. 

A third object of the present invention is to provide a glass paste composition which does not produce film defects 
20 such as striped coating traces, craters and pinholes in a fflm forming material layer formed by drying a coating film 
thereof. 

A fourth object of the present invention is to provide a glass paste composition which can form a dielectric layer hav- 
ing high light transmittance (sufficient transparency) by baking the obtained film forming material layer. 

A fifth object of the present invention is to provide a glass paste composition which can be advantageously used 
25 for the production of a transfer film and prevents occurrence of a blocking phenomenon when the obtained transfer film 
is rolled up for preservation. 

Other objects and advantages of the present invention will be apparent from the following description. 

According to the present invention, the above objects and advantages of the present invention can be attained by 
a glass paste composition which comprises (A) glass powders, (B) a binder resin, and (C) at least one organic solvent 
30 (also referred to as "specific solvent" hereinafter) selected from the group consisting of ketones, alcohols and esters 
which satisfy the following conditions (1) and (2). 

The above specific solvent preferably satisfies the following condition (3) as well. 

condition (1): The normal boiling point should be 100 to 200°C. 
35 condition (2): The vapor pressure at 20°C should be 0.5 to 50 mmHg. 

condition (3): The surface tension at 20°c should be 25 dyn/cm or more. 

Fig. 1 of the accompanied drawing is a diagram typically showing the section of an AC plasma display panel. 
The glass paste composition of the present invention win be described in detail hereinafter. 
40 The glass paste composition of the present invention contains glass powders, a binder resin and a solvent as 
essential components. 

(glass powders) 

45 The glass powders forming the composition of the present invention preferably have a softening point of 400 to 
600°C. 

When the softening point of the glass powders is lower than 400°C, glass powders melt before an organic material 
such as a binder resin is fully decomposed and removed in the step of baking the film forming material layer of the com- 
position. Therefore, part of the organic material remains in the formed dielectric layer with the result that the light trans- 
so mittance of the dielectric layer tends to lower. On the other hand, when the softening point of the glass powders is higher 
than 600°C, the glass substrate is easily distorted because the glass powders must be baked at a temperature higher 
than 600°C. 

Preferred examples of the glass powders include (a) a mixture of lead oxide, boron oxide and silicon oxide (PbO- 
B20 3 -Si02). (2) a mixture of zinc oxide, boron oxide and silicon oxide (ZnO-^Oa-SiOa), (3) a mixture of lead oxide, 
55 boron oxide, silicon oxide and aluminum oxide (PbO^CVSiO^A^Cy, (4) a mixture of lead oxide, zinc oxide, boron 
oxide and silicon oxide (PbO-ZnO-^Oa-SiOJ and the like. 

The glass powders preferably have an average particle diameter of 0.3 to 3.0 um 
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(binder resin) 

In the composition of the present invention, the binder resin is preferably an acrylic resin. When the above compo- 
sition contains the acrylic resin as a binder resin, the film forming material layer formed has excellent flexibility, and the 
rollability of a transfer film is greatly improved when the film forming material layer is formed on the base film so as to 
form the transfer film. The film forming material layer containing an acrylic resin is also excellent in adhesive or close- 
contacting properties for the glass substrata 

The acrylic resin has appropriate stickiness, can bind glass powders and is selected from (copolymers which are 
fully oxidized and removed by the baking treatment (400°C to 600°C) of the film forming material layer. The acrylic resin 
is exemplified by a homopolymer of a (meth)acrylate compound represented by the following general formula (1), a 
copolymer of two or more (meth)acrylate compounds represented by the following general formula (1), and a copolymer 
of a (meth)acrylate compound represented by the following general formula (1) and other monomer copolymerizable 
with the compound. 



R 1 



CH 2 — C COOR 



2 -(1) 



wherein R 1 is a hydrogen atom or a methyl group, and R 2 is a monovalent organic group. 

Preferred examples of the monovalent organic group represented by R 2 include an alkyl group having 1 to 20 car- 
bon atoms, hydroxyalkyl group having 2 to 20 carbon atoms, phenoxyalkyl group having 8 to 30 carbon atoms, alkoxy- 
alkyl group having 3 to 25 carbon atoms, poly(Gxyalkylene)group. cydoalkyiene group having 5 to 30 carbon atoms, 
aralkyl group having 7 to 30 carbon atoms, tetrahydrofurfuryl group and the like. 

Illustrative examples of the (meth)acrylate compound represented by the above general formula (1) include alkyl 
(meth)acrylates such as methyl (meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate. isopropyl (meth)acrylate, 
butyl (meth)acrylate, isobutyl (meth)acrylate, t-butyl (meth)acryla1e, pentyl (meth)acrylate, amyl (meth)acrylate. isoamyl 
(meth)acrylate, hexyl (methjacrylate, heptyl (meth)acrylate. octyl (meth)acrylate. isooctyl (meth)acrylate. ethylhexyl 
(meth)acrylate. nonyl (meth)acrylate. decyl (meth)acrylate. isodecyl (meth)acrylate, undecyl (meth)acrylate. dodecyl 
(meth)acrylate l lauryl (meth)acrylate, stearyl (meth)acrylate and isoslearyl (meth)acrylate; hydroxyalkyl (meth)acr- 
ylates such as hydroxyethyl (meth)acrylate, 2-hydroxypropyl (meth)acrytate, 3-hydroxypropyl (meth)acrylate, 2- 
hydroxybutyl (meth)acrylate, 3-hydroxybutyl (meth)acrylate and 4-hydroxybutyl (meth)acrylate; phenoxyalkyl (meth)acr- 
ylates such as phenoxyethyl (meth)acrylate and 2-hydroxy-3-phenoxypropyl (meth)acrylate; alkoxyalkyl (meth)acr- 
ylates such as 2-methoxyetnyi (meth)acrylate, 2-ethoxyethyl (meth)acrylate. 2-propoxyethyl (methjacrylate, 2- 
butoxyethyl (meth)acrylate and 2-methoxybutyl (meth)acrylate; polyalkylene glycol (meth)acrylates such as polyethyl- 
ene glycol mono(meth)acrylate, ethoxydiethylene glycol (meth)acrylate, methoxypolyethylene glycol (meth)acrylate. 
phenoxypolyethylene glycol (meth)acrylate, rwnylpherioxypolyethylene glycol (meth)acrylate, polypropylene glycol 
mono(meth)acrylate, methaxypolypropylene glycol (meth)acrylate, ethoxypofypropylene glycol (meth)acrylate and non- 
ylphenoxypolypropylene glycol (meth)acrylate; cycloalkyl (meth)acrylates such as cyclohexyl (meth)acrylate, 4-butytey- 
clohexyl (meth)acrylate. dicyclopentanyl (methjacrylate, dicyclopentenyl (meth)acrylate, dicyclopentadienyl 
(meth)acrylate, bornyl (meth)acrylate, isobornyl (meth)acrylate and tricyclodecanyl (meth)acrylate; aralkyl (meth)acr- 
ylates such as benzyl (meth)acrylate; tetrahydrofurfuryl (meth)acrylate; and the like. 

Of these, (meth)acrylate compounds in which the group represented by R 2 is a group containing an alkyl group or 
oxyalkylene group in the above general formula (1) are preferred. Particularly preferred (meth)acrylate compounds 
include methyl (meth)acrylate, butyl (meth)acrylate, ethylhexyl (meth)acrylate, lauryl (meth)acrylate, isodecyl 
(meth)acrylate and 2-ethoxyethyl (meth)acrylate. 

The other copolymerizable monomer is not particularly limited as long as it is copolymerizable with the above 
(meth)acrytate compounds, as exemplified by unsaturated carbaxylic acids such as (meth)acrylic acid, vinytbenzoic 
acid, maleic acid and vinylphthalic acid; and vinyl group-containing radical porymerizable compounds such as vinylben- 
zylmethyl ether, vinylglycidyl ether, styrene, a-mettiylstyrene. butadiene and isoprene. 

In the acrylic resin forming the composition of the present invention, the proportion of polymer units derived from 
the (meth)acrylate compound represented by the above general formula (1) is generally 70 wt% or more, preferably 90 
wt% or more, more preferably 1 00 wt%. 

Further, the above acrylic resin preferably contains an acrylic resin having a hydrophilic functional group (to be 
referred to as "hydrophilic acrylic resin" hereinafter). The hydrophilic acrylic resin has excellent wettability (affinity) with 
glass powders having a hydrophilic surface. As the composition of the present invention containing a hydrophilic acrylic 
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resin can disperse glass powders stably and does not produce agglomerates of the glass powders, the film forming 
material layer obtained is free from film defects and yet a glass sintered body having high light transmittance can be 
formed by baking the him forming material layer. 

Illustrative examples of the "hydrophilic functional group" include a hydroxyl group; an altoxyl group such as meth- 

5 oxyl group and ethoxyi group; a carboxyl group; a sulfonic acid group; and the like. 

The hydrophilic acrylic resin is (1) a homopolymer of a (meth)acryiate having a hydrophilic functional group (to be 
referred to as "hydrophilic group-containing (meth)acrylate" hereinafter), (2) a copolymer of two or more hydrophilic 
group-containing (meth)acrylates, (3) a copolymer of at least one hydrophilic group-containing (meth)acrylate and at 
least one (meth)acrylate having no hydrophilic functional group, (4) a copolymer of at least one hydrophilic group-con- 

10 taining (meth)acrylate and at least one other copolymerizatde unsaturated monomer, (5) a copolymer of at least one 
hydrophilic group-containing (meth)acrylate. at least one (meth)acrylate having no hydrophilic functional group and at 
least one other copoJymerizatrfe unsaturated monomer, or the like. The above copolymers (2) to (5) forming the 
hydrophilic acrylic resin may be either a random copolymer, block copolymer, graft copolymer or alternating copolymer. 
Illustrative examples of the "hydrophilic group-containing (methiacrylate" which is a monomer forming the 

is hydrophilic acrylic resin include (meth)acrylates containing a hydroxyl group such as ethylene glycol monomethyl 
(meth)acrylate, ethylene glycol monoethyl (meth)acrylate and glycerol (meth)acrytate. in addition to the above hydroxy- 
alkyl (meth)acrytates, alkoxyalkyl (meth)acrylates and poiyalkylene glycol (meth)acrylates out of the (meth)acrylate 
compounds represented by the above general formula (1). 

Illustrative examples of the "(meth)acrylate having no hydrophilic functional group" include dimethylarrdnoethyl 

20 (meth)acrylate. tetrahydrofurfuryl (meth)acrylate. (meth)acrylic acid amide. (metrOacrylonitrile, glycidyl (meth)acrylate, 
ethylene glycol di(meth)acrylate, triethylene glycol di(meth)acrylate, tetraethylene glycol di(meth)acrylate, butyl ene gly- 
col di(meth)acrylate, propylene glycol dKmettyacrylate. 1 ,6-hexanediol di(meth)acrylate and the like, in addition to the 
above alkyl (meth)acryiates and cyctoalkyi (meth)acrylates out of the (meth)acrylate compounds represented by the 
above general formula (1). 

25 Illustrative examples of the "other copolymerizabJe unsaturated monomer" are the same as those fisted for the 
other copoiyrnerizable monomer of the above-described acrylic resin. 

The binder resin forming the composition of the present invention preferably has a surface tension polar item value 
of 1 to 13dyn/cm 

A binder resin having a surface tension polar Hem value of less than 1 dyn/cm exhibits hydrophobic nature and its 
30 wettability (affinity) with glass powders having a hydrophilic surface lowers. When this binder resin is used, it is difficult 
to prepare a composition having excellent dispersion stability for glass powders and film defects may be produced in 
the film forming material layer formed from the composition or a glass sintered body (dielectric layer) formed by baking 
the film forming material layer of the composition may not have sufficiently high light transmittance. 

On the other hand, a resin having a surface tension polar item value of more than 1 3 dyn/cm exhibits extremely high 
35 hydrophilic nature. It is difficult to coat a glass paste composition containing this binder resin on a base film having a 
hydrophobic surface (such as a PET film subjected to a release treatment). 

A glass paste composition obtained by setting the surface tension polar item value of the binder resin to 1 to 13 
dyn/cm has dispersion stability for glass powders and excellent coating properties for a base film. 

The surface tension polar item value of the binder resin can be adjusted by changing the kind and proportion of a 
40 monomer contained in the binder resin. 

The surface tension (polar item + dispersion item) of the binder resin is preferably in the range of 30 to 50 dyn/cm 

The binder resin in the present invention must be able to bind glass powders by appropriate stickiness and to have 
excellent heat decomposability. The 80 % weight reduction temperature of the binder resin is preferably 300°C or lower 
and the 95 % weight reduction temperature of the binder resin is preferably 350°C or lower in order to form a glass sin- 
45 tered body (dielectric layer) containing no baked residues. 

As for the molecular weight of the binder resin forming the composition of the present invention, the weight average 
molecular weight in terms of polystyrene measured by GPC is preferably 4,000 to 300,000, more preferably 10,000 to 
200,000. 

The proportion of the binder resin in the composition of the present invention is preferably 5 to 40 parts by weight 
so more preferably 10 to 30 parts by weight based on 100 parts by weight of the glass powders. When the proportion of 
the binder resin is too small, the glass powders cannot be bound and held securely, while when the proportion is too 
targe, the baking step may take too long or the glass sintered body (dielectric layer) formed may not have a sufficient 
strength or thickness. 

55 <soJvem> 

The present invention has a marked characteristic in that a specific solvent is contained as the solvent forming the 
composition of the present invention. 
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(0^h.n«^bo lm ,p«(bolir 8 P««1^.)«*.^^*™»^^*^ ,,OW, ^ 
forming material layer formed by coating the composition. 

(2) The vapor pressure at 20'C of the specific solvent is 0.5 to 50 mmHg. preferably 0.7 to 30 mmHg. 

and may ^^^^^^Tti^esent invention is selected from the group consisting of 
kJS Ss^r^cTL^TaC IdTns (1) and (2). and preferab.y the ab*ve condfcon (3) as 

' exanp.es of the spec,* ^^^^^^ ^t^SSS 

• mwmmmm 

SZ^££> ™JS£SXZZ* lactate^ ^-3-ethoxypropionate are preferred. These 
T m^Cn ^^£^5^ cTconS in «he composition of tbe present invention can 
besle^O^S 

ibifify wilh the JJS^S S c^be^nic^-d renJed by drying. IHustrative 

LESSEE St^^th"e sclent In the composition Of the present Mention is gene** 
50 wt% or mora Pr^y70^«t« mom. composition of the present invention is 

so powers to containing, as assent components. 100 

A preferred example °^ e ^P**™ ^Mwf% of lead oxide. 5 to 20 wt% of boron oxide and 10 to 30 wt% 

^HcT^^ 

50 parts by weight of propylene glycol monomethyl ether (specific solvent). 
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(silane coupling agent) 



The composition of the present invention may contain a silane coupling agent [saturated alkyl group-containing 
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(alkyl)alkoxysilane] represented by the following formula (2). When a silane coupling agent is contained, not only the 
dispersion stability for glass powders of the obtained glass paste composition but also the flexfoflity of the film forming 
material layer formed is improved, and a transfer film can be obtained that hardly has cracks by bending on the surface 
of its film forming material layer. 

5 

( c p h 2shi") si k>ca^i > a ••• ( 2 ) 

10 



wherein p is an integer of 3 to 20, m is an integer of 1 to 3, n is an integer of 1 to 3, and a is an integer of 1 to 3. 

15 In the above formula (2), p indicating the number of carbon atoms in the saturated alkyl group (C p H 2p+1 ) is an inte- 
ger of 3 to 20, preferably an integer of 4 to 1 6. 

When a saturated alkyl group-containing (alkyl) alkoxysilane p of which is less than 3 is contained, the film forming 
material layer formed from the obtained glass paste composition does not exhibit sufficient f lexfoilrty. Meanwhile, a sat- 
urated alkyl group-containing (alkyQalknxysilane p of which is more than 20 has high decomposition temperature and 

20 the glass powders melt before the organic material (the above silane derivative) is fully decomposed and removed in 
the step of baking the film forming material layer formed from the obtained glass paste composition. Therefore, part of 
the organic material remains in the formed dielectric layer with the result that the light transmittance of the dielectric 
layer tends to lower. 

Illustrative examples of the silane coupling agent represented by the above formula (2) include saturated alkyldime- 

25 thy! methoxysi lanes (a = 1 , m = 1, n = 1) such as n -propyl dimethyl methoxysilane, n -buty Id i methyl methoxysOane, n- 
decyldimethyl methoxysilane, n-hexadecytdimethyl methoxysilane and n-icosanedimethyl methoxysilane; saturated 
alkyldiethyl methaxysilanes (a=1,m=1,n = 2) such as n-propyWi ethyl methoxysilane, n -butyl diethyl methoxysilane, 
n-decyldiethyl methoxysilane. n-hexadecytdiethyl methoxysilane and n-icosanecfi ethyl methoxysilane; saturated alkyld- 
ipropyl methoxysi lanes (a = 1 , m = 1 . n « 3) such as n-butytdipropyl methoxysilane, n-decyldipropyl methoxysilane, n- 

30 hexadecytdipropyl methoxysilane and n-icosanedipropyl methoxysilane; saturated alkytdi methyl ethoxysilanes (a = 1 , m 
= 2, n = 1) such as n-propyldi methyl ethoxysilane, n -butyl dimethyl ethoxysilane, n-decyldimethyl ethoxysilane, n-hexa- 
decyldimethyl ethoxysilane and n-icosanedimethyl ethoxysilane; saturated alkyldiethyl ethoxysilanes (a = 1, m = 2, n = 
2) such as rt-propyfdiethyl ethoxysilane, n-butyldiethyl ethoxysilane, n-decyldiethyl ethoxysilane, n-hexadecykJiethyl 
ethoxysilane and n-icosanedi ethyl ethoxysilane; saturated alkyWipropyi ethoxysilanes (a =« 1, m <= 2, n = 3) such as n- 

35 butyldipropyl ethoxysilane, n-decyldipropyl ethoxysilane, n- hexadecytdipropyl ethoxysilane and n-icosanedipropyl 
ethoxysilane; saturated alkyldi methyl propoxysilanes (a = 1. m = 3. n = 1) such as n-propyldi methyl propoxysilane, n- 
butyldimethyl propoxysilane, n-decyldimethyl propoxysilane, n-hexadecyMimethyl propoxysilane and n-icosanedimethyl 
propoxysilane; saturated alkyldiethyl propoxysilanes (a = 1, m = 3, n = 2) such as n-propyldiethyl propoxysilane, n- 
butyldi ethyl propoxysilane, n-decyldiethyl propoxysilane, n-hexadecytdiethyl propoxysilane and n-icosanedi ethyl pro- 

40 poxysilane; saturated alkyWipropyi propoxysilanes (a = 1 , m = 3, n = 3) such as n -butyldipropyl propoxysilane, n-decyld- 
ipropyl propoxysilane, n-hexadecytdipropyl propoxysilane and n-icosanedipropyl propoxysilane; saturated alkyl methyl 
dim ethoxysilanes (a => 2, m = 1 , n = 1) such as n-propylmethyl di methoxysilane, n-butytmethyl dimethoxysilane, n-decyl- 
m ethyl dimethoxysilane, n-hexadecyt methyl dimethoxysilane and n-icosanemethyl dimethoxysilane; saturated alkyl e- 
thyt dimethoxysilanes (a = 2, m = 1. n = 2) such as n -propyl ethyt dimethoxysilane, n -butyl ethyl dimethoxysilane, n- 

45 decylethyl dimethoxysilane, n-hexadecyl ethyl dimethoxysilane and n-icosaneethyl dimethoxysilane; saturated alkylpro- 
pyl dimethoxysilanes (a = 2, m = 1, n = 3) such as n-butyl propyl dimethoxysilane. n-decylpropyl dimethoxysilane, n-hex- 
adecy! propyl dimethoxysilane and n-icosanepropyl dimethoxysilane; saturated alkyl methyl diethoxysilanes (a <=> 2. m = 
2. n = 1) such as n-propylmethyl diethoxysOane, n-butytmethyl di ethoxysilane, n-decyl methyl di ethoxysilane, n-hexade- 
cyt methyl diethoxysflane and n-icosanemethyl di ethoxysilane; saturated alkyl ethyl diethoxysilanes (a = 2, m = 2, n = 2) 

so such as n -propyl ethyt di ethoxysilane, n-butyl ethyl dtethoxysilane, n-decyt ethyl di ethoxysilane, n-hexadecylethyl diethox- 
ysilane and n-icosaneethyl di ethoxysilane; saturated alkytpropyl diethoxysilanes (a = 2, m = 2, n = 3) such as n-butyl - 
propyl diethoxysflane, n-decylpropyl di ethoxysilane, n-hexadecytpropyl diethoxysilane and n-icosanepropyl 
di ethoxysilane; saturated alkylmethyl dipropoxysilanes (a = 2, m = 3, n = 1) such as n-propylmethyl dipropoxysilane. n- 
butyl methyl dipropoxysilane, n-decylmethyl dipropoxysilane, n-hexadecylmethyl dipropoxysilane and n-icosanemethyl 

55 dipropoxysilane; saturated alkyl ethyl dipropoxysilanes (a = 2, m = 3, n = 2) such as n-propyl ethyt dipropoxysilane, n- 
butyl ethyl dipropoxysilane, n-decytethyl dipropoxysilane, n-hexadecylethyl dipropoxysilane and n-icosaneethyl dipro- 
poxysilane; saturated alkyl propyl dipropoxysilanes (a = 2, m = 3, n = 3) such as n-butytpropyl dipropoxysilane, n-decyl- 
propyl dipropoxysilane, n-hexadecylpropyt dipropoxysilane and n-icosanepropyl dipropoxysilane; saturated alkyl 
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♦Hn^hnwsiianas fa - 3 m = 1) such as n-propyl trimethoxysilane, n-butyl trimethoxysilane. n^ecyl trimemoxysilane, 

n^decyl tripropoxysilane. n-hexadecyl tripropoxysilane and n-icosane tr.propoxys.lane. and the like. These s.lane oou 
pling agents may be used alone or in combination of two or more. . _ . mQth 

n l,tvi tnmethoxvsilane n-decyl trimethoxysUane, n-hexadecyl trimethoxysrtane. n-decyldimethyl meth- 

occurs, which may cause a reduction in light transmittance after baking, 
(polypropylene glycol) 

The nwxttx of ft» prooont ™«*on ™» oortain pofflxowlon. gl»ool. Whw ^^iK'ifS' 
Wn^noTco^poslo^...^^^ 

wai^h* m«a nreferablvo 5 to 10 parts by weight based on 100 parts by weight of the glass powders. When the pro 
™2n ^e^^lenl^cXtoosmal its effect of improving the flexibility of the film forming mater.al layer » 
^e^^TtTpnSon is too iarge and a transfer film is fenced from the obtained tfass paste oomposi- 
««« a hinridnn nhenomenon occurs and the transfer film can be hardly unrolled. 

sti Jr^s^Sng aSTpiasticizer. surface tension control agent stabiiizer and anti-foam,ng agent ,n add,tion to the 
^"cXcX of the present invention can be prepared by kneading the above glass P«-d W s binder resin, s* 
ver*^^ component as required byakneader such ^^^^SSSS!^!^ 
« The composition of the present invention thus prepared .s a paste conposbcn having fluidity suitable for coamig 
and nreferabtv has a viscosity of 1 .000 to 30,000 cp. more preferably 3.000 to 1 0.000 cp. 

Sa^a bLe crater or the like, and a roi. of the f ilm forming material layer can be Preserved and 
coater a omua omib include Dolvesters such as polyethylene terephthalate. polyethylenes, poly- 
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the content of the solvent becomes 0 to 1 .0 wt%). The film forming material layer can be made as thick as 5 to 50 ^m 
in a dry state. 

The method of coating the composition of the present invention on the base film preferably is a method that allows 
to form a coating film having a uniform and large thickness (for example, 20 jim or more) efficiently. Specifically, the 
5 composition of the present invention is preferably coated with a roll coater, blade coater, curtain coater or wire coater. 

The surface of the base film to be coated with the composition of the present invention is preferably subjected to a 
release treatment. This makes it easy to carry out the operation of separating the base film in the step of transferring to 
the glass substrata 

A protective film layer may be formed on the surface of the film forming material layer of the transfer film. The pro- 
10 tectrve film layer is a polyethylene terephthalate film, polyethylene film, polyvinyl alcohol film or the like. 

The film forming material layer (film forming material layer forming the transfer fflm) formed by coating the compo- 
sition of the present invention on the base film has excellent flexibility (reliability) and excellent adhesion to the glass 
substrate because it contains an acrylic resin. 

The composition of the present invention can be advantageously used to produce a transfer film by forming the film 
is forming material layer on the base film as described above. The composition of the present invention is not limited to 
this application but it also can be advantageously used in a conventionally known method of forming a film forming 
material layer, that is. a method of forming a film forming material layer by directly coating the composition on the sur- 
face of a glass substrate by a screen printing or the like and drying the coating film. 

The following examples are given to further illustrate the present invention. However, it should be understood that 
20 the present invention is not limited by these examples. "Parts" means "parts by weight" in the following examples. 

Example ai 

(1) Preparation of glass paste composition: 

25 

100 Part6 of a PbO-^CVSiC^ mixture (softening point of 550°C) comprising 60 wt% of lead oxide, 10 wt% of 
boron oxide and 30 wt% of silicon oxide as glass powders, 20 parts of an acrylic resin obtained by copolymerizing butyl 
methacrylate (70 wt%) and methyl methacrylate (30 wt%) and having a weight average molecular weight in terms of 
polystyrene measured by GPC: 80,000 (to be referred to as "acrylic resin A" hereinafter) as a binder resin and 20 parts 
30 of methyl butyl ketone (specif ic solvent) as a solvent were kneaded using a dispersing machine to prepare the compo- 
sition of the present invention having a viscosity of 7.000 cp. 

(2) Production of transfer film: 

35 The composition of the present invention prepared in (1) above was coated on a polyethylene terephthalate (PET) 
base film (400 mm wide. 30 m long and 38 jun thick), which had been subjected to a release treatment in advance, with 
a blade coater, and the formed coating film was dried at 1 00°C for 5 minutes to remove the solvent to produce a transfer 
film comprising a 50 \un thick film forming material layer formed on the base film. 

40 (3) Evaluation of transfer film: 

When the content of the solvent (methyl butyl ketone) remaining in the film forming material layer of the transfer film 
produced in (2) above was determined by a gas chromatography, it was found to be 1 wt% or less and stickiness on the 
surface of the film forming material layer was not observed. When the surface condition of this film forming material 

45 layer was observed under a microscope, agglomerates of the glass powders and film defects such as striped coating 
traces, craters and pinholes were not observed at all. Further, the transfer film was cut into ten 10 cm x 10 cm test 
pieces which were then joined together to prepare a laminate. After this laminate was left, under a compression load 
(20 gf/cm 2 ) applied to both surfaces of the laminate, in a constant-temperature and constant-moisture atmosphere 
(temperature of 40°C, relative humidity of 60 %) for 24 hours, the test pieces were separated from the laminate one by 

so one. They could be easily separated and a blocking phenomenon was not observed. 

(4) Transfer of film forming material layer: 

The transfer film produced in (2) above was placed on the surface (bus electrode fixed surface) of a glass substrate 
55 for a 20 inch panel in such a manner that the surface of the film forming material layer was in close contact with the sur- 
face of the glass substrate, and thermally contact-bonded by a heating roll. The contact-bonding conditions are a heat- 
ing roll surface temperature of 1 10°C. a roll pressure of 3 kg/cm 2 and a heating roll moving speed of 1 nVmin. 

After heat contact-bonding, the base fQm was peeled off and removed from the film forming material layer. Thereby, 
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the film forming material layer was transferred and closely contacted to the surface of the glass substrate. 
(5) Baking of film forming material layer (formation of dielectric layer): 

5 The glass substrate to which the film forming material layer was transferred in (4) above was placed in a (On. the 

temperature inside the Win was raised from normal temperature to 560-C at a rate of 1 0'CA^and the glass substrate 
was baked at 560°C for 30 minutes to form a dielectric layer composed of a glass sintered body on Ihe surface of the 
glass substrate. 

10 (6) Evaluation of dielectric layer: 

When Ihe thickness of the dielectric layer (average film thickness and tolerance) was measured, it was found to be 
30 um ± 0.5 urn. Therefore, the dielectric layer has excellent uniformity in thickness. 

When five panel materials comprising a glass substrate having a dielectric layer were fabricated and Hhe light tems- 
mittance of the formed dielectric layer (measurement wavelength of 600 nm) was measured, rt was found that the light 
transmittance was 80 % and the dielectric layer had excellent transparency. 

F«amplesa2toa4 

The glass paste compositions of the present invention were each prepared in the same manner as in Example a1 
except that the composition of Ihe solvent was changed according to formulation shown in Table 1 

A transfer film was produced in the same manner as In Example al except that each of the obtained glass paste 

COIT ^Ser a th^tSsfer and baking of the film forming material layer were carried out in ' *esame nranner as in 
Example a1 except that each of Ihe obtained transfer films was used, to form a dielectric layer (thickness of 30 urn ± 0.5 

urn) on the surface of the glass substrate. UMw .^, „, 

The evaluation results of the transfer films (the content of a solvent in the film forming material layer, sbckinesson 
the surface of the film forming material layer, the blocking phenomenon of the transfer f Dm, the existence mdM ilm defects 
in the film forming material layer) and the light transmittance of the formed dielectric layer are shown in Table 1 . 



IS 



20 



30 



Comparative Example 1 

According to formulation shown in Table 1. a glass paste composition for comparison ^Preparedin the same 
manner as in Example al except that 20 parts of isopropyl alcohol was used in place of methyl butyl ketone (specrfic 
35 solvent) and a transfer Hm was produced using the resulting glass paste composition. 

In toe obtained transfer film, the content of the solvent (isopropyl alcohol) in the film forming material layer was 1 
wt% or less and stickiness on the surface of the film forming material layer was not observed. In the lamnate of the 
transfer film, a blocking phenomenon was not observed. However, a large number of glass agglomerates as arge as 
20 to 50 |im were observed on the surface of the film forming material layer and striped coating traces and craters pro- 
40 duced around the agglomerates were seen. . 

Thereafter, the transfer and banking of the flm forming material layer were carried out in the same manner as in 
Exarrjeal except that the transfer film was used, to form a dielectric layer 

of the glass substrate. When the light transmittance of the dielectric layer was measured, rt was found to be 50 %. 
Therefore, the dielectric layer was inferior in transparency. 
45 The above results are shown in Table 1. 

Comparative Example 2 

According to formulation shown in Table 1, a glass paste composition for comparison was prepared in the same 
so manner as in Exanple a1 except that 20 parts of diethylene glycol monobutyl ether was used in place of methyl butyl 
ketone (specific solvent), and a transfer film was produced using Ihe resulting glass paste composition. 

When the surface condition of the film forming material layer of the obtained transfer film was observed, agglomer- 
ates of glass powders and f im defects such as striped coating traces, craters and pinholes were not observed. 

However, the content of the solvent (diethylene glycol monobutyl ether) in the film forming matenal layer was as 
65 high as 1 1 wt% and stickiness was observed on the entire surface of the film forming material layer. A test piece could 
not be peeled off from the laminate of the transfer film that was produced to check the existence of ablocking phenom- 

en °Thereaner, a dielectric layer (thickness of 30 urn ± 0.5 urn) was formed on Ihe surface of the glass substrate by car- 
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rying out the transfer and baking of the film forming material layer in the same manner as in Example a 1 except that the 
transfer film was used and the light transmittance of the dielectric layer was measured. It was found to be 82 %. 
The above results are shown in Table 1 . 
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Example b1 

(1) Preparation of glass paste composition: 

5 100 Parts of a PbO-^CVSiC^ mixture (softening point of 550 °C) comprising 60 wt% of lead oxide, 10 wt% of 

boron oxide and 30 wt% of silicon oxide as glass powders, 23 parts of a hydrophilic acrylic resin (weight average molec- 
ular weight in terms of polystyrene measured by GPC: 85,000, surface tension: 35 dyn/cm, surface tension polar Hem: 
3 dyn/cm) obtained by copolymerizing butyl methacrylate (90 wt%) and 2-hydroxypropyl methacrylate (10 wt%) as a 
binder resin and 20 parts of propylene glycol monom ethyl ether (specific solvent) as a solvent were kneaded using a 

10 dispersing machine to prepare the composition of the present invention having a viscosity of 4,500 cp. 

(2) Production of transfer film (evaluation of coating properties): 

When the composition of the present invention prepared in (1) above was coated on a polyethylene tereprtthalate 
is (PET) base film (400 mm wide. 30 m long and 38 \xm thick), which had been subjected to a release treatment in 
advance, using a roll coater, a uniform coating film could be formed on the entire surface of the base film. Thereafter, 
the formed coating film was dried at 1 00°C for 5 minutes to remove the solvent, and a transfer film having a 30 jim-thick 
film forming material layer formed on the base film was thereby produced. 

20 (3) Evaluation of transfer film: 

When the surface condition of the film forming material layer of the transfer film produced in (2) above was 
observed under a microscope, agglomerates of glass powders and film defects such as striped coating traces, craters 
and pinholes were not observed. 

25 

(4) Transfer of f flm forming material layer: 

The transfer film produced in (2) above was placed upon the surface (bus electrode fixed surface) of a glass sub- 
strate for a 20 inch panel in such a manner that the surface of the film forming material layer was in close contact with 
30 the surface of the glass substrate and thermally contact-bonded by a heating roll. The contact-bonding conditions are 
a heating roll surface temperature of 1 1 0°C. a roll pressure of 3 kg/cm 2 and a heating roll moving speed of 1 m/mirt 

After heat contact-bonding, the base film was peeled off and removed from the film forming material layer. Thereby, 
the film forming material layer was transferred and closely contacted to the surface of the glass substrate. 

35 (5) Baking of film forming material layer (formation of dielectric layer): 

The glass substrate to which the film forming material layer was transferred in (4) above was placed in a kiln, the 
temperature inside the kiln was raised from normal temperature to 570°C at a rate of 1 0°G/mi n. and the glass substrate 
was baked at 570°C for 30 minutes to form a dielectric layer composed of a glass sintered body on the surface of the 
40 glass substrate. 

(6) Evaluation of dielectric layer: 

When the thickness of the dielectric layer (average film thickness and tolerance) was measured, it was found to be 
45 1 5 u.m ± 1 um Therefore, the dielectric layer was uniform in thickness. 

When five panel materials comprising a glass substrate having a dielectric layer were fabricated and the light trans- 
mittance of the formed dielectric layer (measurement wavelength of 600 nm) was measured, it was found to be 83 to 86 
%. Therefore, the dielectric layer had excellent transparency. 

The above results are shown in Table 2. 

so 

Examples b2 to b5 

The glass paste compositions of the present invention were each prepared in the same manner as in Example b1 
except that the acrylic resin (constituent monomers) was changed according to formulation shown in Table 2. 
55 A transfer film was produced in the same manner as in Example b1 except that each of the obtained glass paste 
compositions was used. 

Thereafter, the transfer and baking of the film forming material layer were carried out in the same manner as in 
Example b1 except that each of the obtained transfer films was used, to form a dielectric layer (thickness of 15 um ± 1 
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jim) on the surface of a glass siOstrate for a 20-inch panel. 

Each of the compositions of Examples b2 tob5 was evaluated for (1) its coat.ng propert.es on the base Un (2) tfie 
surface^Hioncrfthe film forming material layer formed from the conposition, and (3) me ^ 
^TtotnTgfass substrate) of thefim forming materia, layer, arxl measured for (4) the light transmrttance of the formed 

^'^cSTng properties on the base f ilm were evaluated as good when the composition was not replied on the sur- 
face rfth^sl a uniform coating film could be formed on the entire surface. The surface jcondit^n of theNm 

wCmateria. layer was evaluated as ^good" when ag^^ 

coating traces, craters and pinholes were not observed. The transfer propert.es o the Mm m^r^teyer were 

^Sed as Wwhen all thefilm forming material layer was transferred and closely contacted to the surface of the 
glass substrate The above results are shown in Table 2. 
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Example d 

(1) Preparation of glass paste composition: 

5 100 Parts of a PDO-B2O3-S1O2 mixture (softening point of 500°C) comprising 70 wt% of lead oxide. 10 wt% of 

boron oxide and 20 wt% of silicon oxide as glass powders, 20 parts of the acrylic resin A used in Example a1 as a binder 
resin, 1 part of n -butyl trtmethoxysilane as a silane coupling agent and 20 parts of propylene glycol monom ethyl ether 
(specific solvent) as a solvent were kneaded using a dispersing machine to prepare the composition of the present 
invention having a viscosity of 5,000 cp. 

io 

(2) Evaluation of preservation stability of composition: 

The composition of the present invention prepared in (1) above was placed in a container, and the container was 
left in a constant temperature bath at 40°C for 30 days. Thereafter, when a bottom portion of the container was 
15 observed, a cake-like deposit was rarely seen. Therefore, this composition was excellent in preservation stability. 

(3) Production of transfer film: 

The composition of the present invention prepared in (1) above was coated on a polyethylene terephthaJate (PET) 
20 base film (400 mm wide, 30 m long and 38 um thick), which had been subjected to a release treatment in advance, 
using a blade coaler, the formed coating film was dried at 100°C for 5 minutes to remove the solvent, and a transfer film 
having a 50 |im-thickfilm forming material layer formed on the base film was thereby produced. 

(4) Evaluation of transfer film: 

25 

When the surface condition of the film forming material layer of the transfer film produced in (3) above was 
observed under a microscope, agglomerates of glass powders and film defects such as striped coating traces, craters 
and pinholes were not observed. 

Even when the transfer film was bent a crack (flex crack) was not produced in the surface of the film forming mate- 
so rial layer. Therefore, the film forming material layer had excellent flexibility. 

(5) Transfer of film forming material layer: 

The transfer film was placed on the surface (bus electrode fixed side) of a glass substrate for a 20 inch panel in such 
35 a manner that the surface of the film forming material layer was in close contact with the surface of the glass substrate 
and thermally contact-bonded by a heating roll. The contact-bonding conditions are a heating roll surface temperature 
of 11 0°C, a roll pressure of 3 kg/cm 2 and a heating roll moving speed of 1 m/min. 

After thermal contact-bonding, the base film was peeled off and removed from the film forming material layer. 
Thereby, the film forming material layer was transferred and closely contacted to the surface of the glass substrate. 

40 

(6) Baking of film forming material layer (formation of dielectric layer): 

The glass substrate to which the film forming material layer was transferred in (5) above was placed in a kiln and 
the temperature in the kiln was raised from normal temperature to 550°C at a rate of 10°C/min. and the glass substrate 
45 was baked at 550°C for 30 minutes to form a dielectric layer composed of a glass sintered body on the surface of the 
glass substrate. 

(7) Evaluation of dielectric layer: 

so When the thickness of the dielectric layer (average film thickness and tolerance) was measured, it was found to be 
30 um ± 0.5 |im. Therefore, the dielectric layer was uniform in thickness. 

When five panel materials comprising a glass substrate having a dielectric layer were fabricated and the light trans- 
mittance of the formed cfi electric layer (measurement wavelength of 600 nm) was measured, it was found that the light 
transmittance was 92 % and the dielectric layer had excellent transparency. 

55 

Examples c2 to c9 

The glass paste compositions of the present invention were each prepared in the same manner as In Example c1 
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mat the silanecoipling agent was changed according to formulation shown in Table 3. 
T^ t^ rZ produced in the same manner as in Examp.e d except that each of the obtamed g.ass 

^^ef^e ^sfertnd baking of the film forming material layer were earned out in thesame manner as in 
Exa^fe^ 

urn) on the surface of a ^"^^S^jKtolBd for (1) its preservation stability (existence of a cake- 
? -^SS^^rS^^S « thTs^ Monition of the film forming materia, layer formed 

XeOght transmrttance of the formed dielectric layer. The results are shown in Table 3. 
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Example d1 

(1) Preparation of glass paste composition: 

s 100 Parts ol a PbO-^CVSiC^ mixture (softening point of 500°C) comprising 70 wt% of lead oxide. 10 wt% of 

boron oxide and 20 wt% of silicon oxide as glass powders, 20 parts of potybutyt methacryiate (weight average molecu- 
lar weight: 50.000) as a binder resin. 1 part of polypropylene glycol (weight average molecular weight: 400) as an adap- 
tive and 20 parts of propylene glycol monomethyl ether (specific solvent) as a solvent were kneaded using a dispersing 
machine to prepare the composition of the present invention having a viscosity of 4.000 cp. 

10 

(2) Production of transfer film: 

The composition of the present invention prepared in (1) above was coated on a polyethylene terephthaiate (PET) 
base film (400 mm wide. 30 m long and 38 jim thick), which had been subjected to a release treatment in advance. 
15 using a blade coater. the formed coating film was dried at 1 00°C for 5 minutes to remove the solvent and a transfer film 
having a 50 jim -thick film forming material layer formed on the base film was thereby produced. 

This transfer film had flexibility and could be rolled. When this transfer film was bent, a crack (Flex crack) was not 
produced in the surface of the film forming material layer. Therefore, the f flm forming material layer had excellent flexi- 
bility. 

20 

(3) Transfer of film forming material layer: 

The transfer film was placed on the surface (bus electrode fixed side) of a glass substrate for a 20 inch panel in such 
a manner that the surface of the film forming material layer was in close contact with the surface of the glass substrate. 
25 and thermally contact-bonded by a heating roll. The contact-bonding conditions are a heating roll surface temperature 
of 1 1 0°C, a roll pressure of 3 kg/cm 2 and a heating roll moving speed of 1 m/min. 

After thermal contact-bonding, the base film was peeled off and removed from the film forming material layer fixed 
(thermally bonded) to the surface of the glass substrate to complete the transfer of the film forming material layer. 
When the base fflm was peeled off in the transfer step, the film forming material layer did not cause a cohesive fail- 
30 ure. Therefore, the film forming material layer had sufficiently high film strength. Further, the transferred film forming 
material layer had excellent adhesion to the surface of the glass substrata 

(4) Baking of film forming material layer (formation of dielectric layer): 

35 The glass substrate to which the film forming material layer was transferred in (3) above was placed in a kiln and 
the temperature in the kiln was raised from normal temperature to 550°C at a rate of 10°C/min, and the glass substrate 
was baked at 550°C for 30 minutes to form an achromatic cfi electric layer composed of a glass sintered body on the 
surface of the glass substrate. 

When the thickness (average film thickness and tolerance) of the dielectric layer was measured, it was found to be 
40 30 jim ± 0.4 jim. Therefore, the dielectric layer was uniform in thickness. 

When five panel materials comprising a glass substrate having a dielectric layer were fabricated and the light trans- 
mittance of the formed cfi electric layer (measurement wavelength of 600 nm) was measured, it was found that the light 
transmittance was 95 % and the dielectric layer had excellent transparency. 

The above results are shown in Table 4. 

45 

Examples c% and d3 

The glass paste compositions of the present invention were each prepared in the same manner as in Example d1 
except that polypropylene glycol having a weight average molecular weight different from that of Example d1 was used 
so as an additive according to formulation shown in Table 4. 

A transfer film was then produced in the same manner as in Example b1 except that each of the obtained glass 
paste compositions was used. 

Thereafter, the transfer and baking of the film forming material layer were carried out in the same manner as in 
Example d1 except that each of the obtained transfer films was used, to form an achromatic dielectric layer (thickness 
55 of 30 jim ± 0.5 jim) on the surface of a glass substrate for a 20-inch panel. 

Each of the film forming material layers (film forming material layer forming the transfer film) formed from the com- 
positions of Examples d2 and d3 was evaluated for its flexibility, film strength and adhesion to the glass substrate and 
measured for (4) the light transmittance of the formed dielectric layer. 
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The flexibility was evaluated as 'good - when a flex crack was not produced in the surface of the film forming mate- 
rial I aver by bending the transfer film, 
^eflstreni was evaluated 

^ Te adS to itgl^Sstrate was evaluated as good when interlace peeling between the surface of the 

not occur in all areas where the dielectric layer should be formed). 
These results are shown in Table 4. 
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The following effects are provided by the composition of the present invention. 

(1) A film forming material layer having a low content of a solvent can be formed by a low-temperature and short- 
time drying. 

(2) Since a specific solvent having affinity with glass powders is contained, agglomerates of the glass powders are 
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not oroduced in the composition. 

(3) A film forming material layer having excellent homogeneity without film defects can be formed. 

(8) A transfer film having excellent blocking resistance can be produced. 

(9) A transfer film having excellent reliability can be produced. 

A glass paste composition contains: 
SO mmHg. 

A plasma display panel is produced by a method which comprises 

coating the glass paste composition on a base film ^ 

Claims 

1 . A glass paste composition comprising: 
(A) glass powders; 

jns (1) and (2): 

condition (1): the normal boiling point should be 100 to 200»C. and 
condition (2): the vapor pressure at 20°C should be 0.5 to 50 mmHg. 

glass paste composition of claim 1. wherein the glass powders have an average partide diameter of 0.3 to 3.0 



2. The 
ixm. 



3 The glass paste composition cf data. 1. wherein .he binder resin <B) is an acrylic resin containing a polymerized 
' unit derived from a compound represented by Ihe following formula (1): 

CH a -C— COOR* 



wherein R 1 is a hydrogen atom or a methyl group, and R 2 is a monovalent organic group 

^co^rCs^ SSXS*. formula^ omer mourner copolymer^ w«h sa* compound. 

5 . The glass paste composition of claim 3. wherein at least part of the compound represented by the above formula 
(1) is an acrylate having a hydrophilic functional group. 
' 6. The glass paste composition of daim 1 . wherein the binder resin (B) has a surface tension polar item value of 1 to 
15dyn/cm. 
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7. The glass paste composition ol daim 1 , wherein the binder resin (B) has a 95 % weight reduction temperature of 
350°C or lower. 

8. The glass paste composition of claim 1 . wherein the binder resin (B) is contained in an amount of 5 to 40 parts by 
weight based on 1 00 parts by weight of the glass powders. 

9. The glass paste composition of daim 1 , wherein the organic solvent (C) is at least one selected from the group con- 
sisting of diethyl ketone, methyl butyl ketone, dipropyl ketone, cyclohexanone, n-pentancrf, 4-methyl-2-pentand, 
cydohexanol, diacetone alcohol, ethylene glycol monomethyl ether, ethylene glycol monoethyt ether, ethylene gly- 
col monobutyl ether, propylene glycol monomethyl ether, propylene glycol monoethyl ether, n-butyl acetate, arnyl 
acetate, ethyl lactate, n-butyl lactate, methyl cellosolve acetate, ethyl cellosolve acetate, propylene glycol monome- 
thyl ether acetate and ethyl -3- ethoxyp ropi onat a 

1 0. The glass paste composition of claim 1 , wherein the organic solvent (C) is contained in an amount of 5 to 40 parts 
by weight based on 100 parts by weight of the glass powders. 

1 1 . The glass paste composition of daim 1 which further comprises a silane coupling agent (b) represented by the fol- 
lowing formula (2): 



( CpH^-)— si— fOCJi^x ) . 



wherein p is an integer of 3 to 20, m is an integer of 1 to 3, n is an integer of 1 to 3, and a is an integer of 1 to 3. 

12. The glass paste composition of claim 1 which further comprises polypropylene glycol (E). 

1 3. A transfer film comprising a base film and a film forming material layer made from the glass paste composition of 
claim 1 and formed on the base film. 

14. A method of produdng a plasma display panel comprising the steps of: 

coating the glass paste composition of daim 1 on a base film to form a film forming material layer; 

transferring the film forming material layer formed on the base film to a glass substrate; and 

baking the transferred film forming material layer to form a dielectric layer on the surface of the glass substrate. 
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